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ICS for esn^lDing the supply cf fud to 9 combi^on engine 
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BOSCH CSBt£^ lO^^T (D^ 



G^BAXXEi. WOl^vS^O CDS) 



OFHF® 



Vyah ^at3BE3eiS18SBl dsySes ^hlo Mn^ ^ as 'to son^lsd s©ddl@ tenCc ^^^rsd fud tent® 

^e^^^^^^ o pum^, ^n@s^ of m Est®^ and an w^sf^ Jurni^, ^mlt^ 

dltem^yter ^ to j£2 pism pa ths injs^ ftmitd e? St© firifi pump In 4h2 

p^Q^bfi ift^ oS^eC^ sh£im^ In @t3 @eednd pm^s^n v»t^ ^es^ ^mib^^mAf%§ a supply 

Q cssBTtd isyi^l^ lin® tefir^ En tha ^^i^n^jm;^ ^mt^ ^eb^ta^sehlFliS ^©SD 

bo^t&m and tta3. la^ tihs M p^ump. Wr6h ©FiilsFpsis^ ef ^ fnt^m^ik^bue;^ en^to tto fiiDs! 
fi^jcmolro&iin dlvc^ssi^if en^ttf^J^ Th@ 1u@l pyf?ip Is IsEd auS^ot^amif^Afllh tto 
te^ e^^^^ rcton <gui5?^ neecsE^if^fer th© m^^dfbc/&\l^ pumpo io suffldejit also ^0 

WSti N®7?idheQfin&yBSion ^ine© oisaraffie^ high fcJI loEd enrsumpaen hoKfsvisr 4ie PBtum 
QuanS^ fe ^iri23 1c7 file €«ppV ef feoth Js2 pum^ 

(smum^ to pTtstfS^an lii^ ©toeJ® ^Fi^©r ^ wHhdraK^ ehgimter filling pump, Ons hispa 
t^ally GTsates iRsvie^ ^ eanr^oefclng d sseer^ ftzal pinmp. 

With ftifttsr, 6^ Si© 01^^24981 A1 thes® c^miS^ fojsl conv^^ ^^^^ She ftjef ftwi © 
pyB^yssto \ii^J£ri i^jcfes d@(?ii&sr Inte eharfubsa' azsnpump^de jsA pump is*J@i © ftid 

slraam ©na op^jsifed, brwidhsd cw®f a ferctft^ lino to pn^aiTQ Una na@r^@ eidt 6?ths 
M pump. Iln BTderto guaf^inteo a peltelly rapid (sterling of th© fri«OTiaI-cs9m6:ysSon a tojv 

iTQtom valv3 is arrsng^ in Si© br^eh Ife^ b^fG^Q j®i pumpg tfa?i5^ opsns only SKOsedb^ 



i 
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cf e cE3ts!!iif) prossura in brmdi Una. Thus @^p{ng of fi£3l» d^Ki&r&lr^ during trt3 
s£&f^?)g phDS^, b sv^Edta^ ov^t^s IhT^sneh Rr^ ^thej^^^p. 

Ae^T^JiS to t?tiveyt@©n fesll system d^yCBs iferilRasnm:*^^ ert^ito msi^^lfig 

fiE&l flovt^r^ Ei$i7i63J?i£ €f fyid, ^ch 1^ s^^ty r^uss^ ^ ^ fljel ^[ftoumpSoni 
jxss^t to ©R£a£70 to ^Lin^fi a^lksas^ fta wfigft^^ ofiamfesrfHBng Js4 piffiifip Oelng ^ 0iv®n 
med^nl^ ecip^dS^ G;7£rt3^ pz^p. Dm fin@Bc^ ^ ^ons ^tcTcb^r^iff^^mii^ @n 

fef thi© ^to^Q erf tSSi die6nn(sst^ei©i pymp. T^ys ftam Sh©fyd pwiop to d®lh^ i\cS2:d whisJB 
cm ho w^mi ^ 6€fm} to^e^@r^t^ th^ i?)es^um ^ e&siioympioni fnkmsJ^ 

^ dffi^ ^3J^:M^ of pym^ Thus ^ imdl ^ c^^ararSn© rts^ ih;s ft^s! . 

She fifi©a5UPsa ©pcsIM 65 ?h© fljFfit:^ rB^uSn^=R©nfe fnv^yrsMs trslnbtg ftcran^ end 
EmpTo^famep)^ e;?^ dsf^fscs indies^ in ^r^quin^noni 1 on^ p6®@I^(s. 

^ th0 am^n% of fi^ {Is^sdftg ^s^gd dlrG>dly ^ fluis] mtDumpSen ^ pipa, @o 
the2 sut^bld ^yg»im3^sn ft^ths ^f^:^ da neiej^ h{3^ to ^ dGrtvodf^ tilt® ^ol 
csnsumpr^i^ imd to ibrs^n^bfrri)^ a.g. into sls^esl 6371(6^^ sf^f^i^ 

sfisiirc^r^ mo- a vah^B ^ifaffib^ In esnnoeSea wfileh firsi ihs ftie^ ot^ o fts?^t^^;irf3fj 

^ Um^ump^^fT^^Tgung^ in o£^ ^ conniidsd, surd isas£ ons fi»G vsiS^ 
c©nrtscSe?sa ensrmseJed to ympum^vemehfesteon Bs up=.@!to3rsdl ^mpsx^&M^ to «hg cmeiyinit 
of fuidl flG;i;^ne in cvi^ tcs^irsi vdto casnpoeSen. VsS^ geofrtsefy ^ |qI^ ewfc ppsjfefT^^lftr Efii ey^ Q 

0fv^flBi;iHf^ mtf)(mum emeant ef fusl. v^rhldi is nc^essai^ fer ih@ entsrprfs© ©? ^ 
Umpampy^rteh^ng afcte^cd to 



D^lgn 



Tho fawsmtion is mors nssr dese^lbsd m ths remcirfc G::spiip!ist3 ns|^7^!^irti^ in ^ d@@!gn in 
thQ fcdc^ng dsestpSlQn. Sho^ In qb^ gq^q ^ (^hcmaffe napfB@@niM£sji: 

R^* 1 an {trvdnmsksombus^'on @ntg[te }^ q dy^ss tor 

F^. 2 to 4 vn gsish cass q profn® of a vaK^ ds^oa in ^ecsr^ras F^. 1 in Sirs© 
difl@f^ sififitE^g POsSSgt^, 

5 s napTBssnt^cn ^ Rg. S moc^sd vah^ 
Rg» 6 &n Intsmaiksxfnbu@£ton ^glne ^a^wn ^ dsvtcB tor fui@I systsim in eeoordenea a msdi^od 
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Description of the ramark exsmples 



In Ra 1 1s suggested wfth 10 an intwrahcombuslion englna, whose fuel need ts covered by e 
siMlying devloe. T?ie fUel ^«tam device covers a fuei tank 11 and a fuel pump 12. the fuel ftom 
thefUeltank11,arran8»dinthBfudlank11,suckstnand£^ line 13 to the intem* 

combustion bc^t^ 10 promotee. Surplus, fiiel used up in the Wemat-combustlon engine 1 0 flows 
back over a return pipe 14 into Ihe fuel tanic 11. The return w>e 14 can exhaust also from a not 
r e presantad pfBssure control valve, tywWch the pressure In the InJecUng merfwntencfthe 
jntemal-combueeon engine in a given height la regulated. The prBssure oontrril valve can be 
thereby at orin the fuel tank airanged orfar away from this. 

The furi tank 1 1 is Implemented as so-caffed saddle tanlc. which la In such a manner conceivtd 
that ft oen be inslsfled for example under the fondste; o* a passenger car. For this purp^ the 
middle range of the fuel tank 1 1 forms a tunnel 1 5 to would drhrt Ihrou^ for a drive shaft for a 
TBar^xle drive. This tunnel divides the fuel tank 11 aoconling to kind of saddling ashes into two 
provlstonwdth slocks thambers 16.17, which ara TO ^ 
Ills lined over a filter nedc 19, whichl8fdralafagd8cap20.Thefue! pump 12 Is in a withdrawal 
chambM- 21 , wtdch abstrabenden within the pnavtekin wi^ 

the tank bottom vertieally partition 22 are separated, Intagriertln each proviskin wWi stocks 
ctamber 16.17 is arranged a Umpumpvonfchtung in fam of a saugstrehlpumpe or a Jet pump 
23^, whereby the jet pump serves 23 fbr the Umpurhpen of fuel from the pfuvislon wfth stocks 
chamber 16 In the provWon with stocks ohamber 17 and «ie Jet pump 24 fbr the Umpumpen of 
fuel torh the provision with stocks ohmber 17 Into the withdrawal chamber 21. Each Jet pump 
23.24 VkfOridng after the venturi principle consists in v^reWtnown way of an Ir^eAir nozzle 25 and 
Br\ 'v^ector tunnel 26- The injector funnels 26 open tcthe pnivlston with stocks chamber 16 is at a 
connecfing tube 27 and the Injector ftmnels 26 ofthe Jet pump 24 flowing In the provteion wfth 
stocks chamber 17 open to the provision with itocks chamber 17 isfinailaieral ftnallatarally at a 
corinecltngtiAefkiwIr^lnlhewtthdrawal chamber 21 26 attach-sAachir^ those both Irifector 
ncosdes 26 of the Jet pumpa 23 J24 stand over a valve wHh the reCum pipe 14 in oonnectton, eo 
that 'mvvelH<nown way by each fuel stream liom the respect provision With stocks chamt>er 
16.17, flowing through the fa^sdor nordes 25 of the jet pumps 23.24. fiiol is drug along over the 
ir^|ectDrfiffinel26andovBrtheconnectir^ tubes 27.28 into the provtstonwih stocks ohamber 17 
and/or Into the withdrawal chamber 21 arrives. Bcrfh Jet pumps 23.24 guarantee ftat withdrawal 
chamber 21, from whteh fliel pump 12 fuel sucks In, always filled is end of fuel pump 12 only then 
OTpltei. if theHiel in the provt^ with stooks chambers ensures 16.17 used 14) be-being that 
between the return pipe 14 and the two jet pumps 23^(4 existing valve 30 for the fact that with 
very Ngh fUel oon^fimptlon ofthe intemel-combustion engine 10 temporarfiy the Jet ptmp 23 Is 
switched off, so that over the return pipe the 14 Into tfiefuel tmk 11 backrfiowing, strongly 
rBduced amount of fuel Is Solent at least tha unimpaired enterprtee of the Jat pump 24 in the 
provision wfth stocks chamber 17 forfilling the withdrawal chamber 21 to kee^ uprfght As soon 
as the fud consumpfion of the inftemahcsombusfian engine strtks again and over the ratum pipe 
the 14 into the ^ tank 1 1 back-flowing surplus fuel inoreeses agi^ quttititafivdy, Ihs valve 30 
releases also the connecfion ^ the return pipe 14 to ^ jst pump 23 again, so that both jet 
pumps 23^4 work e^pBirt 

The structure of the vahn 30 Is in detaa in tfia secScral views of the Rg. to see 2 to 4. The valve 
30 exhibits a valve body 31 . in which a valve ctamber 32 is trained In the valve chamber 32 
three 31 vahmoormecaons 33 to 35 with pipe unions, meertsd Into the vah/ebody. flow. The first 
vah« oonnectton 33 serves the return pipe 14. whldh is second valve oonnectfon 34 for attaching 
a feeder line 36 and the third valve connection 35 leadhig to the Irq^ector rmzte 26 of the Jet pump 
23 for attaching a feeder Hne 37^ ofthe delta of the valve connection 34 in the valve chamber 
32 leading to the Injector nozide 25 of the Jat pump 24 a venfHosffhung 39 umschbssene of a 
valve seat 36 trained tor attaching, which is steered fay a valve member 40 oooperaflng with the 
valve seat 36 as a function of the valve chamber 32 flo^ng ttmiugh fuel retom quantity. Vahre 
geometry Is In such a way arranged that the ventiloefihung 39 is up-ste&ed proportionally to the 
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amount of fuel flowing m over the first valve conneclion 33 Inb the valve 3D and tha Aufefmjam of 
tha venffloeflhung 39 taleas plaoe only with exoeecBng of a minimum amount of fual, which is 
necessaryforthamtBtpriseoftheJatpump 24 flowing off over the vatv^cormBction 35. 

In detalt tha valve mamber 40 rajooatable enclosed In tt)e valve chamber 32 te fiubjectad to a 
vahFd recoil spring 41 de^nad as s^^ng Jerkfeathentepring In valve do&ng dtraotion, which 
pressaslhe valve member 40 with a seal body elnstuecKlglr^nad to 11401 on Iha valve seat 36. 
At tfie valve member 40 osrcularty a control eurliice 402 ia trained around the aeal body 401, 
which la subjected to the luel 1h)v^ 

the control sufeoe 402 works gainst the closing foroe of the valve racaO spring 41, ao that during 
auffident application of pressure the valve member 40 in Rg. 2 and the sea^ . 
the left fncre^^ngty by the valve seat 38 abhebtim vahre member 40 Is brought in a 
drDSselbohrwig 42. over which tha valva connection 33 with the valve connedion 35 connected 
with the Jet pump 24 stands in constant connection. 

The impact of the valva 30 la aa follows: 

Rg. the valvashowa 2 in Its basio position. The ventHoeffrufftg 39 Is dossdof the vah/e member 
40 undertheefiiBct of the reset spring 41. Over the return pipe fl>e 14 and the first valve 
ocnnecfion 33 32 fuel return quantl^ flowfaig In Into the valve diamber flows over the 
dro&salbohrung 42 for the valve connection 35 and from there over the faeder line 37 to the jet 
pump 24 in the second pro\4slon wRh stodca chamber 17. The return quanfity Is sufFident by 
InterprelHtion large, in order to malrtein the enterprise of the jet pump 24, so that the wHtKlra^ 
chamber 21 by Umpumpm by fud Irom the prDvidon wHh stodcs chamber 17 is kept constantly 
filled with lijeL 

Now If the ftjd return qimntity Increases due to emaller oonsumpfen of the intemaf-combi^on 
engine, then tha daoBasa of pressure rises over the drosseftiohrung 42, unfl the hydraulic 
^rength given by dacrease of pressure arid vah/e geometry is larger on the valve member 40 
than the pra-foading of the valve recoil spring 41 end the seal bo(^ take 401 straight Irom the 
valve seat 38 off. This condWon is In Rg. 3 fllustrattBs. As already already suggestad It Is tha 
spring acfion of the valve raodl spring 41 ond valve geometry are in such a way laid out thai now 
the liiel retunri quantity flowing In over the flr^ valve connection, which exceeds 24 necessary 
minimum driving quantify for the enterprise of the Jet pump. If the lud return quanfity confinues to 
rise now, than this muK-quanttty becomes first at the valve seat 38 radrect-redireding that valve 
memtMr 40 stands out orily easily Bgairat the vah/e seat 38 and releases strfiigfit so much crass 
section fliat the multl-<|uantity can divert and the decrease of pressure remains quad csonstant 
over the throttle 42. The multt-quanttty diverts 34 to the jet pump 23 in the pruvtdon with stocks 
chamber 16 over the second v^ve connection. As long as this multi-quantity is smeller than to the 
enterprise the Jet pump 23 necessary driving quantity Is functional Iho Jet pump 23 not yet the 
redbwtedmuW-quantf^ achieves now fbr the liinclion of ^ minimum 
driving quantl^, then also the appropriate driving pressure develops ifsetf before the Jet pump 23. 
This driving pressure prectioes now over the eeat face of the seal body 401 an ad^iiona! strength 
on the vaNe member 40 out made of vahffi geometry is In such a way laid out the fact th^ 
whole fbroes of the affecting the valve member 40 is sufficient now. In order to take this off from 
the valve seat 38, i.e. opens the valve 30 completely, as soon as over tfievah/econnecfion 33 
' the entire tttd reiurti qiantity flowing in is more largely or equd the sum of the mtnlnum driving 
quantities tbr the ^ Jet pumps 23^ (Rg, 4). 

In Rg. 5 represented modified valve 30* Is oppodte the described vah« 30 to that extent modified, 
when the valve member 40" is designed as bail, which is pressed by the vahm reooa spring 41 on 
the valve seat 38, The oonnecflon between the valve connection 33 and the valve connecficn 36, 
those with the valve in accordance with Rg. 2 fay the drussdbohrung 42 one manufiscturBB, is 
here rBalhsed by a throttle gap 43 behween the spherical valve member 40* and the inner wall of 
the valve chamber 32. In eti other respects stnudure and function mode of the modified valve are 
30* In accordance with Rg. 5 idenfksally to to Rg. 2 described valve 30. so that one refers on that 
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•m* invintlon te not Hmlted to that managing described remark ewnnpla So that knows the ftml 
ralum stream to the jet pump 23 as a function of the ftiel consumpfion cf the intemakJOTbuston 
enqine 1 0 throttDng or dodng valve 30 and/or, 3tr Instead of of the fliel return quantity flowing 
inSugh the valve also by the pressure In the fW ret^ 

poe^ble to plan an eleclrwnaBneSleaBy steered valve whose oontnol signal is denved lirom the 
measured ftjel consumption of the Intenrtal-combustion engine. 

In figure 6 a modHled execuOon of the device is represaited for the ftiel system of *e^;|J«^^ 
combusilon engine 10. vfflh of the print page the feed pump 12. for example of the pre»ure Wie 
13. afuel pipe 50 branches. Tha Injector noz2les25of the jet pumps 23.24 stand overthe vahje 
30 and/tor. 30' wift the fuel plpo 50 in corwiecflon, bywhichapartofthe amount of fuel promoted 
by the teed pump 12 flows and into the Ibel tank 11 an1ved-There!umpipe14can be 
neverthtf ess Intended thereby, however fay these the jet pumps 23.24 are not fad. The traning of 
the valve and its Impact ere deserted thereby diretily as managing. 

The number of previsfan wim stocks chambers In a fliel tank 11 can be arbitrary, whereby wHh 
several provteian'wHh stocks chambeia In the fliel lank wflh jet pump, integrated from eac^ other 
separated, in each case sevemi jet pumps can be shut down also at the same tima It Is important 
that the jet pump steered 1mm the vah/e 30 Is not always that v»*hich In the long ^ 
wiMrawal c4iand)er 21 with fuel filed SO that with maximum fuel coneumppon of t^ 
GombusQon engine for aufftetertfbelsuppV in the withdr^ 
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Claims OF E^miM^ 



1. Doyiesfepte ibel ^^^^ism ©if ifntamae^^mbut^sn Qn^lrss with ofte tejii^i fcya pswI^Ofi 
siB^ eiiam&8fs (1©.17) End a ^sfiQrtdrgKs©! chamber (21) ejfhjfejSng ^ tenilt (11), oftQ 
^£@gSe;rH^ tha \;^;i@tdraifir8il chamber (21 ) airtd pms^UJi3<=!fii^^&ri% ysM^ si ^:j\B3si^ fCini® (13) 
eesmseto^ fud (i^d les^iirta Sib isttoal-canbugftot ©ngito (10), ^ © ftc^ (14;g9). 
fle^n^ Sn tho (11). ^f:;^^ a of ^ 

No ^ (11)» snd In if) @^ mQ of ite ^fsvi^dn diambefs (1^t1^ 

asrang^, {y@l s^smn -Bot^r^ fii^ tSt3 fusi p}p9 (14;,*^) prsi^Re^ UmpumptfOTrid^iita^^ in 
^fleular^ puF?Qp@ (2S«24), to @tQ UmpuTf)^ ^0 (^T^o^an ^ s^esS^ d>^b{!:r 

(13,17) Into Si© (9&t©(r prs^i^n ^ sfea^ eitomfecr (17) cr Bnto th® wsSti^jisitfiil cS^b^ (21 )„ 
c^ftad^^ed a v^lh^ (30^30 "), Vi^ieh Sim^os g7 dca^ ona sumrndg^f^rt^ si 
UmpumpvcTTf^iMr^ (23) irl€;i^f^ e^mpontsnt mifrsn^ th© ft^ sKr^m as a A&^gS^ the liiel 
conmsmpien l(r^Fiamf&|<=eembu{3^ (s^rte^. flo^ng b]f ^ ^di (14;e9)» 

(3D; i^st^i^f^^ ghrdugll ameynS 

• 3.Ve?rfdhto^ aeesyiSf^ to fOqi!5ra!nfj@n£2, ^ ft ^lEffs^teHzed tft© wdv^ (3D;30 vyJSi ©n© 
oneto'oeM^ aSbaj^shrssi^iSv© eonft3«5S^ (^„^,3^). ©teidft^ ef^a VQfv© ^fermfea" (32J 
In e^noG&sn, a? v^di a ^ viihfis csmne^cm (33) b^ ths 1ly(^ pEps (14;SQ) Qnd (n a 
fiiEihsf (34,35) vinEh a LPmp^p^forrldikTtgi (^^) b ^n3€^o c^rt^ ot losistos^ visNa 

fim^on of amounrt e?^^ 19&^n| In G^^^i^r^ v^ih^ cgnns^Ss:?) (33). 

4, VcTvtsdiiung aiesordlr^ to rs^Lin3T?i@ni 3, b^ ^ fB^ ^^sj&^^ns^ m^i vsSvs @;^tmea^ €9 IgJd 
Qutti^ a Aiiifeteax^ ef ^ veSwb epiw^s^^ (34) fes^ns enl^^^i^ e5se3:a;dir® of a minlmujn 
0m<mni of fu@l, i^slri ^ nees^^ ter ^ o^isfpisQ of Umpurrt[^vGJT^ituni a^E^t@dl to (24) 
iicifi^n^ 6^ dns^te- v^Ivq esmts^n {3S). 

eh^mb^ (32) ^ ^eP3d vcif^ esms^'on (34) s venStee^ur^ig (3@) vi^lvs (38) fis 

itei vcilv©exf&(3i) a vslwa mafinib£r(40;4Q ") u?^^@i© ii&T5ngtfa ef a visJwe 
spiing (41 ) ins^ np&^u let^ng ^3 v^rt^cc^ung (39), and thn!^ veSvvs ivismb^ (<^p*4@ ") a 
e@n^ Qyr[b(5G ^^^s^d to vaE^ e^s^^Tig dks^on, fiist;^;^ in evor^ ft?^ vsiC^ 

eenrtoeSen (33), {4(S) ag ^ m a drss^ilbehning ^tfiSdte (42), \^\^ q pormanisim osnnecSan 
bofit^i^o:^ flrss vsiSva c^rt^on (SS) gind ^ unBonntroliled vqFvq eennc^en (3§) fbr £i 
yTuipi^p^^dhf^ins (24) monyiS^^^m 

@, Dovie^ as^rdlng to r^^K^CTQin^ 6, byt^^^^anz^^etrtao^tlBttha tmeon^k^ 
CGJmcsgon (35) d@ (C&rms^d viaghi et@ vt^PEw^ ^embo- (21) fflline Umpijmpi\*ajrfGhiiijng (24). 

7. Dovf&a sc^rdlng to (requirement 1, by tS^afee^ehGraefesrisiKl thai vsi^ (30) eJfii© pressure 
in Shd pipe (14,-£0} s^sTed. 

B, D®^&a zsm^^s^ to requfron^ 1 , by ^ ^mmc^t&ris^ that l^he v@Fv3 (30) sS^s^^^ 



